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1 . A method of forming a device comprising: 
patterning a first oxide upon a substrate; 
forming a first nitride spacer mask upon the first oxide; 
forming a first oxide spacer mask upon the first nitride /pacer mask; 
forming a second nitride spacer mask upon the first oxide spacer mask; 




forming a plurality of channels in the substrate th^t are aligned to the second nitride 
spacer mask; and 

forming a gate layer over the plurality of charinels, wherein each of the plurality of 
channels is narrower than the mean free path of semiconductive electron flow therein. 

2. The method according to claim 1, wherein forming a first nitride spacer mask comprises: 
forming a first nitride layer over thirst oxide; and 
performing a reactive ion etch upon the first nitride layer. 



3. The method according to claim 1, wherein forming a first oxide spacer mask upon the 
first nitride spacer mask comprises^ 

forming a first oxide layer over the first nitride spacer mask; and 

performing a reactive iln etch upon the first oxide layer. 



4. The method according to claim 1, wherein forming a second nitride spacer mask 
upon the first oxide spacer mask comprises: 

forming a second nitride layer over the first oxide spacer mask; and 
performing a/reactive ion etch upon the second nitride layer. 
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5. The method according to claim 1, wherein forming a plurality of channels jri the substrate 
that are aligned to the second nitride spacer mask comprises: 

performing a gate etch with the second nitride spacer masks. 

6. The method according to claim 1, wherein forming a first nitride spacer mask comprises: 
forming a first nitride layer over the first oxide; and 

performing a reactive ion etch upon the first nitride layery&herein forming a first oxide 
. spaceonask u_pon_the_fi_rsJ mtridespacer masl^qmpmes: 



forming a first oxide layer over the first nitride spacer mask; and 

performing a reactive ion etch upon the first oxide layer, wherein forming a second 

nitride spacer mask upon the first oxide spacer mask comprises: 

forming a second nitride layer over the firskoxide spacer mask; and 

performing a reactive ion etch upon the second nitride layer, wherein forming a plurality 

of channels in the substrate that are aligned tcyttie second nitride spacer mask comprises: 

performing a gate etch with the second nitride spacer masks, and further comprising: 

forming a gate oxide upon the plurality of channels. 

7. The method according to claim 1 , wherein the first oxide is patterned with a width 
of about 100 nm and a pitch of ah<^ut 300 nm. 



8. The method according to claim 1 , wherein the first oxide is patterned with a width of 
about 100 nm and a pitch o/about 320 nm. 



9. The method according to claim 1 , wherein the substrate is made by providing a 
silicon on insulator/substrate, and wherein the plurality of channels comprises monocrystalline 
silicon channels. . 



t 
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10. The method according to claim 1, wherein the substrate composes 



monocrystalline silicon, and wherein the plurality of channels is spaced ^art by a trench that is 
at least as wide as each of the channels. 

1 1 . The method according to claim 1 , wherein the substrate comprises 
monocrystalline silicon, wherein the plurality of channels is spaced apart by a trench that is at 
least as wide as each of the channels, and wherein a doping region is disposed in the substrate 

_ beneath Jhelr^d^ adjacent spaced-apart channels. 

12. The method according to claim 1, Wherein the substrate comprises 
monocrystalline silicon, wherein the plurality of channels is spaced apart by a trench that is at 
least as wide as each of the channels, wherein4he trench is filled with a dielectric, and wherein 
the plurality of channels comprises a plurality of single-gate quantum wire field effect transistors. 

13. The method according^ claim 1, wherein the substrate comprises 
monocrystalline silicon, wherein tbp plurality of channels is spaced apart by a trench that is at 
least as wide as each of the channels, wherein each of the plurality of channels has a gate oxide 
layer disposed thereupon, and )vherein the second nitride spacer mask is disposed between the 
channel and the gate layer. 

14. The methocl according to claim 1, wherein the plurality of channels comprises a 
plurality of triple-gate (quantum wire field effect transistors. 

15. Thdmethod according to claim 1, wherein the substrate comprises 
monocrystalline yflicon, wherein the plurality of channels is spaced apart by a trench that is at 
least as wide a/each of the channels, wherein a doping region is disposed in the substrate 
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beneath the trench that resists electrical communication between adjacent spaced-ap^rt channels, 
and wherein the substrate is part of a silicon on insulator structure. 

1 6. (Amended) A method of forming a device comprising: 
patterning a first oxide layer having a first width upon a substrate; 

forming a first nitride layer upon the first oxide layer and the subpfrate, wherein the first nitride 
layer has a first thickness that is less than the first width; 

forming a first nitride spacer mask from the first nitride lay ^r, wherein the first n itri de spac er 
mask has a width about equal to the first nitride layer thfckness; 

forming a second oxide layer upon the first nitride sffacer mask, wherein the second oxide layer 
has a second thickness that is less than the width/ft the first nitride spacer mask; 
forming a first oxide spacer mask from the sep6nd oxide layer, wherein the first oxide spacer 
mask has a width about equal to the seconcj'&xide layer thickness; 

forming a second nitride layer upon the first oxide spacer mask, wherein the second nitride layer 
has a thickness that is less than the width of the first oxide spacer mask; 
forming a second nitride spacer mask from the second nitride layer; 
removing the first oxide spacer mask; 

performing an etch over the^econd nitride spacer mask to form at least one semiconductor 
channel having a channel \yidth and a length, wherein the mean free electron path therein is 
larger than the channel width; 

forming a dielectric layer upon the channel length; and 
forming a gate layer/over the channel. 

7 

1 7. (Amended) The method according to claim 16, wherein the first oxide has a pitch of 
about three times the first width. 



• 
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18. The method according to claim 16, wherein each performing a spacer^ch 
comprises performing a reactive ion etch. 

19. (Amended) The method according to claim 16, further composing: 
performing an etch over the patterned second nitride that forms a silicon cm oxide (SOI) topology 
of a plurality of semiconductor channels, wherein each of the pluralitybf semiconductive 
channels has a width of about one-tenth the first width; 

forming an oxide upon the SOI topology; and 




forming a gate layer over the oxide. 

20. (Amended) The method according to claim 16, further comprising: 
performing an etch over the patterned secondmitride that forms a silicon on oxide (SOI) 

topology of a plurality of semiconductor channels/wherein the mean free electron path in each of 
the plurality of channels is larger than about one-tenth the first width; 

removing the patterned second nitride spacer mask; 

forming an oxide upon the SOI tojy^logy; and 
forming a gate layer over the oxide. 

21 . (Amended) The method according to claim 16, further comprising: 
performing an etch over tlie patterned second nitride that forms a silicon on oxide (SOI) 

topology of a plurality of semiconductor channels wherein the mean free electron path in each of 
the plurality of channels is larger than about one-tenth the first width; 

forming an oxide upon the SOI topology; 

forming a gate layer over the oxide; and 

forming a contact that connects with the plurality of channels, wherein the contact has a 
characteristic width/from about 2 times the first width to about 10 times the first width. 
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22. (Amended) A method of forming a device comprising: 

patterning a first oxide upon a substrate, wherein the first oxide has a characteristic width 
of X and a characteristic pitch selected from about 3X and about 3.2X; 

forming a first nitride layer upon the first oxide, wherein the first mjdde layer has a 
characteristic thickness of about one half X; 

performing a spacer etch upon the first nitride layer and rem^/ing the first oxide to form 
a patterned first nitride spacer mask; 

forming an oxide layer upon the p atterned first n it ride spacer mask, wherein th e oxide 

layer has a characteristic thickness of about one fourth X; 



performing a spacer etch upon the oxide layer anp removing the patterned first nitride 

spacer mask to form a patterned first oxide spacer mask; 

/ 

forming a second nitride layer upon the patterned first oxide spacer mask, wherein the 
second nitride layer has a characteristic thicknesfs of about one-tenth X; and 



performing a spacer etch upon the second nitride layer and removing the first oxide 

/ 

spacer mask to form a patterned second nitride spacer mask. 



23. The method according to claim 22, further comprising: 

/ 

performing an etch over the patterned second nitride spacer mask to form at least one 
semiconductor channel whereijf the mean free electron path therein is larger than about one-tenth 
X. 

24. The methocf according to claim 22, wherein X is in a range from about 20 nm to 
about 200 nm. 



25. The/method according to claim 22, wherein each performing a spacer etch 
comprises performing an reactive ion etch. 
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26. The method according to claim 22, further comprising 

performing an etch over the patterned second nitride that fcfrms a silicon on oxide (SOI) 
topology of a plurality of semiconductor channels wherein the j^fean free electron path in each of 
the plurality of channels is larger than about one-tenth X; 

forming an oxide upon the SOI topology; and 

forming a gate layer over the oxide. 






27: The method according to claim-22f further-comprising r : — - - 

performing an etch over the patterned sfecond nitride that forms a silicon on oxide (SOI) 
topology of a plurality of semiconductor channels wherein the mean free electron path in each of 
the plurality of channels is larger than about one-tenth X; 

removing the patterned second/nitride spacer mask; 

forming an oxide upon the SOI topology; and 

forming a gate layer oveythe oxide. 

28. The method according to claim 22, further comprising: 

performing an etch over the patterned second nitride that forms a silicon on oxide (SOI) 
topology of a plurality of Semiconductor channels wherein the mean free electron path in each of 
the plurality of channelsris larger than about one-tenth X; 

forming an oyde upon the SOI topology; 

forming a jytte l a Y er over the oxide; and 

forming ^ontact that connects with the plurality of channels, wherein the contact has a 
characteristic vfidth from about 2X to about IPX, : 

39. A method of forming a stnWure comprising: 

forming a plurality of serafkonductive channels, each of the plurality of semiconductive 
channels comprising a/channel length and a channel width; 
forming a dielectrioflayer upon the semiconductive channel length; 
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forming a source at a first terminal end of the plurality of semiconductive channels; 
forming a second terminal end of the plurality of semiconductivoxhannels; 
forming a gate layer over the dielectric layer, wherein electrop flow in the plurality of 
semiconductive channels has a mean free path that is greater than the semiconductive 
channel width, and wherein a first semiconductive channel of the plurality of 
semiconductive channels is spaced apart from a second semiconductive channel of the 
plurality of semiconductive channels by a trenclyhat is less than about five times the 
-semiconductiv_e_channel width. 



40. The method according to claim 39, wherein forming a plurality of semiconductive 
channels comprises forming channels of moriocrystalline silicon that is disposed upon a 
dielectric. 

41 . The method according to claim 39, wherein forming a plurality of semiconductive 
channels comprises forming a sel#aligned doping region in the monocrystalline silicon beneath 
the trench. 

42. The method according to claim 39, wherein the semiconductive channel width is formed 
in a range from less than/or equal to about 5 nm to about 30 nm. 

43. The method according to claim 39, further comprising: 

fonning a contact that makes electrical connection with one of the terminal ends 
of the plurality of semiconductive channels upon a contact landing pad. 
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44. The device according to claim 39, further comprising: 

forming a contact that makes electrical connection with one of thpierminal ends 
of the plurality of semiconductive channels, wherein the contact has ^characteristic 
width in a range from about 200 nm to about 1,000 nm. 

45. The method according to claim 39, wherein forming /plurality of semiconductive 
channels comprises forming channels of monocrystalline silicon Jftat is disposed upon a 
dielectric_andjfcrt^ 

forming a self-aligned doping region in the rjjionocrystalline silicon beneath the 

trench. 

46. The method according to claim 39, wherein forming a plurality of semiconductive 
channels comprises forming channels of monocrystalline silicon that is disposed upon a 
dielectric and further comprising: 

forming a self-aligned doping region/m the monocrystalline silicon beneath the trench; 
and 

forming a contact that m&es electrical connection with one of the terminal ends 
of the plurality of semiconductive channels, wherein the contact has a characteristic width 
in a range from about 200 rmi to about 1,000 nm. 

47. The method acprding to claim 39, wherein forming a plurality of semiconductive 
channels comprises formina^thannels of monocrystalline silicon that is disposed upon a 
dielectric, wherein the semiconductive channel width is formed in a range from less than or 
equal to about 5 nm to sfoout 30 nm and further comprising: 

forming a sel/aligned doping region in the monocrystalline silicon beneath the trench; 
and 
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forming a contact that m^kes electrical connection with one of the terminal ends 
of the plurality of semicondi^tive channels, wherein the contact has a characteristic 
width in a range from abput 200 nm to about 1,000 nm. 



